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Introduction
Installment-payment terms for durable good purchases are often quite attractive from a financial point of view. Even though the "zero" annual percentage rates routinely advertised by car dealers and department stores do not include processing fees and other transaction costs, credit is generally cheaper when explicitly tied to the purchase of a good or service than in the case of a general consumption loan. Relatively low interest rates are not surprising if the good purchased serves as collateral. While lenders do repossess housing, cars, and other valuable items, repossession is not economically appealing option in the case of appliances and consumer electronics. Low interest rates charged on installment payment of these and other items with low second-hand value may be rationalized if the loans that fund purchases of illiquid goods are likely to be repaid. Since such borrowing is only sensible if the item is actually used, moral hazard may in fact be less of a concern than in the case of non-finalized loans: lenders, for example, need not worry about borrowers gambling away the loan. Adverse selection is also a less severe problem if purchase of, say, household appliances is positively correlated with the consumers' own inclination to repay: it would not be surprising to find that purchases of fast motorcycles, guns, and other goods which are unlikely to feature such a correlation are not financed on particularly favorable terms.
More interestingly, favorable credit terms are often extended by the sellers of durable goods rather than by lending institutions (banks). When dealers find it profitable to offer (e.g.) "zero APR" financing, the amount credited by the bank to the seller's account is less than the cash price, because the customer's flow of installment payments is also lower than what would be required by the bank's cost of funds, transaction costs, and assessment of repayment probabilities. To explain this phenomenon, it is useful to note that durable good dealers typically have incentives to engage in monopolistic price discrimination. The groups of consumers attracted by cash and credit purchases are distinctly different when, as is realistic, borrowing rates are higher than lending rates on the financial market. Hence, sellers can set cash and credit terms so as to offer different prices to cash-rich and liquidity-constrained customers, in much the same way as lower prices are sometimes charged to consumers who own particularly old trade-ins, or take the time to clip coupons. Depending on the characteristics of the population of potential customers facing a seller, demand by consumers who find credit purchases attractive can be more price-sensitive than that by consumers who can readily pay cash. This mechanism can potentially explain not only the existence of dealer-subsidized consumer credit, but also its different prevalence across different regional and sectorial markets, and the possibility that dealers charge finders' fees to lending institutions-effectively increasing the borrowing rate for liquidity-constrained customers above the interest rate that lending institutions would be willing to extend for loans tied to durable purchases.
While these and other qualitative rationalizations of interest-rate differentials across different consumer-loan instruments appear interesting and realistic, formal analyses are scarce in the literature, as is empirical evidence. The topic was introduced and studied a long time ago by Juster and Shay (1964) . Noting, as we do below, that interest rates are different on consumers' assets, liabilities, and durable purchases, Juster and Shay characterize qualitatively the implications of this state of affairs for consumer choices, and explore empirically survey data focusing in particular on the sensitivity of aggregate consumption to changes in macroeconomic monetary conditions. Attanasio (1995) also focuses on the importance of cash outlays for liquidity constrained consumers, who are prepared to pay higher interest rates in exchange for longer loan duration. Empirical relationships between borrowing opportunities and durable-good purchases have been studied by Brugiavini and Weber (1994) and Alessie, Devereux, and Weber (1997) , who propose and study models where borrowing limits depend on the existing stock of durable goods, rather than on new purchases as would be implied by the mechanisms outlined above. Some of the issues that motivate our work have been addressed in specific instances, such as the use of credit cards as means of payments, and pricing of installment-loan purchases which make the lender jointly liable in case of seller default on the obligation to deliver goods. Customers who expect to pay the balance in full should always use their credit card, to take advantage of the float, rather than pay cash. Since transaction fees are levied on merchants, and card issuers often require that customers pay the same price as for cash transactions, a seller's choice of whether or not to accept credit (or debit) card in lieu of cash payment is less trivial. It depends on the quantity and quality (in willingness-to-pay terms) of additional sales generated by credit card acceptance (Murphy and Ott, 1977; Chakravorti and To, 1999 ). In the model of Iossa and Palumbo (2000) , sellers also have incentives to stipulate joint-liability agreements with lenders if this increases their sales volume, because the additional financing costs entailed by the lender's joint liability are more than offset, from the perspective of buyers, by the fact that the installment loan will not need to be repaid in case of dealer default. This paper proposes and solves a rather general intertemporal model of purchase decisions by consumers endowed with different, and differently timed, amounts of purchasing power. Our model's consumers are faced with different interest rates on positive assets and negative assets (consumption loans). The rate of return implicit in the comparison of cash and credit prices for the good under consideration is larger than the interest rate on the consumer's assets, but lower than that charged on his negative assets. We characterize the implications for purchase decisions of the resulting complex structure of intertemporal rates of transformation, we study how the distribution of purchasing power over time across the population of consumers affects the dealers' price-discrimination incentives, and we bring empirical analysis of a credit contract database to bear on the real-life relevance of the model's simple theoretical insights.
Motivating evidence
We begin by documenting the extent and character of interest rate heterogeneity across installmentpayment loans. We provide both aggregate and firm-level evidence that installment credit rates are somewhat lower than those of alternative loans which are not linked to the purchase of a good. We focus on the case of the Italian consumer credit market, for which firm-level data are available. Our data set includes a random sample of more than 200,000 credit applications by more than 120,000 individuals, over the period [1995] [1996] [1997] [1998] [1999] , to the leading supplier of consumer credit in Italy. Alessie, Hochguertel, and Weber (2001) offer a detailed description of the data set, and empirical analysis of the time-series and cross-sectional impact of introduction of a law on usury rates in 1997. This law stipulates that no credit lender may charge interest rates (compound overall annual rates) that exceed 150% of benchmark rates for several types of loans, usually subdivided into size classes. The aggregated data from the Bank of Italy shows that recorded installment credit rates are consistently lower than those of personal loans (with the exception of small loans, which are not disaggregated in the case of personal loans). For example, in the first quarter of 1999 the interest rate for personal loans larger than ten million Italian Lira (5,200 Euro) is 17% compared to 11% for the case of installment credit.
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The firm-level evidence is summarized in Table 1 . For the sample of customers that do pay for their own borrowing costs (rather than obtaining a subsidy from the dealer, on which see below), it is easy to calculate internal rates of return for two types of consumer credit: installment credit contracts and personal loan contracts.
2 Since the intended use of money borrowed is provided in the application form not only for installment but also for personal loans, we can group observations according to the type of item bought. The personal loans observations refer to purchases of only four good categories, and for these categories it is therefore possible to measure the interest rate surcharge entailed by customers dealing with the bank directly rather than through a dealer. Regressions of interest rates on various observables are of more general interest, however, and will be used in our more structural empirical work below. In preliminary regressions, not reported, we included all available contract and customer information as explanatory variables, finding that interest rate variability is mostly accounted for by time, region, and type of item purchased, plus a limited number 1 The data is published quarterly by the Bank of Italy and the Italian Foreign Exchange Office. See Alessie et al. (2001) for further details.
2 The data also contain information on revolving credit, but interest charges cannot be inferred from the data.
of contract characteristics (such as loan size).
3
Since consumer credit is quite heterogenous across goods in a number of dimensions, we proceed to run regressions on subsamples by type of item bought. Table 1 reports the results: while the pattern of coefficient signs is broadly similar across good categories, the data strongly reject pooling of observations across items bought. The regressions are in the form
where [personal loan] is a dummy for a personal loan contract, and the vector X contains information about the size of the contract and a host of qualitative characteristics captured by dummies. We include contract characteristics, such as loan size, duration of the credit contract, and whether the contract provides insurance to cover payments due in the event of "income loss" (the cost of this insurance premium is, of course, included in the rate charged to the customer). Moreover, we control for region and time effects (the reference case is an installment payment contract issued in Lazio in the third quarter of 1995) and various interactions (see the note to Table 1 ). The error term ε does not have a structural interpretation, but for descriptive purposes it is comforting to find that the model yields very high R-squared values on the large cross-section of data we analyze.
In the modeling framework we propose, the personal-loan dummy should be associated with a higher borrowing rate (b α > 0). As is apparent in Table 1 , this is the case for all durable-good types where the test is possible, and significantly so in 3 of the 4 cases. In order to interpret the magnitude of the coefficients, note that the included interactions of the personal loan dummy with contract characteristics and time dummies are quite significant, indicating that (for example) fixed costs of credit provision play a different role across personal and installment loans as well as across different good categories. The data, however, do indicate that the rate charged to customers on installment plans is substantially smaller than that charged on personal loans meant to finance the same purchase.
The consumer's problem
We proceed to set up and solve a simple formal model. In general, a consumer's decision to purchase a durable good depends on tastes, on prices, and on the funds available for that and other purposes.
When financial markets are imperfect, current and future funds are not perfectly substitutable:
hence, optimal choices depend not only on the total amount but also on the timing of the consumer's resources, which interacts in interesting and complex ways with the relationship between the cash and credit prices of the good and with the intertemporal rates of transformation applicable to borrowing and lending contracts.
In order to model such issues in the simplest possible way, we consider a two-period representation of the consumer's tastes. Let C denote nondurable consumption in the current period, when the choice of whether to buy a specific durable good is made, and let A denote the funds available for future purchases. Utility is assumed to be increasing and concave in both current consumption and future resources and, of course, given levels of C and A should be associated with higher levels of utility when the durable good is available for use in the current and future periods. Suitable formal models can represent preferences by an intertemporally separable objective function U (C, δ)+ V (A, δ), with δ = 1 if the durable good is available and δ = 0 otherwise, such that
for all C and all A. Preferences in this form are assumed in, e.g., Spence's (1977) study of durablegood pricing when product quality is not directly observable. With little loss of generality, Spence assumes that U (C, 1) = U (C, 0), and notes that specifications such as V (A, 1) = V (A, 0) + k or V (A, 1) = V (A + k, 0) for some constant k may be interesting special cases for characterization purposes.
Maximization of (1) is of course subject to budget constraints. We denote with W the consumer's current cash on hand; with Y the amount of purchasing power that will become available (with certainty) in the future; with r a the rate of return on the consumer's assets; and with r b ≥ r a the interest rate charged on his borrowing (negative assets). Thus, when the durable is not purchased the budget constraint reads
When the durable good is purchased, the budget-constraint relationship between current and future resources and utility-function arguments is similar but, of course, needs to account for the durable's price by subtracting it from the consumer's resources.
To simplify notation, suppose the durable good may be either paid in cash, at price P 0 , or fully financed, with no money down and a single installment payment P 1 in the future period.
Payment plans with positive downpayments would have substantially similar implications as long as the financial structure of the payment plan (like the price of the durable) is taken as given by the consumer. Thus, if the consumer purchases the good on a cash basis then P 0 needs to be subtracted from W in the relevant version of budget constraint (2). If the good is purchased on credit instead, then P 1 is subtracted from Y . We assume that the internal rate of return of the durable good's financing terms is neither lower than the rate of return on consumers assets nor higher than the interest rate on general consumption loans,
i.e., we rule out the possibility that credit purchase is preferable to cash purchase, or vice versa, regardless of the consumer's intertemporal pattern of resources. This would be not only unrealistic, but also impossible to rationalize if consumer interest rates are viewed (as we do below) as the endogenous result of optimal behavior on the part of a durable-good dealers faced by a heterogeneous customer pool.
The consumer's maximization problem is well defined but not standard, in that it features discrete choices and budget-constraint discontinuities. The impact on utility of current consumption and future purchasing power, however, is fully standard. Given the amounts of current and future resources available to fund the continuous variables C and A, the lending or borrowing choices that maximize utility in that respect are easily characterized by familiar Euler and slackness conditions over the two periods. The discrete choice of whether to purchase the durable good and whether to use current or future funds for that purpose, conversely, cannot be analyzed in terms of interior first-order conditions, and needs to be based on pairwise comparisons of utility levels achievable under each strategy.
We choose to illustrate the character of the solution in a simple special case where closedform solutions are available. Taking U (·) and V (·) to be logarithmic in their first argument and representing the positive impact of the durable's services on utility by an additive constant k, the objective function reads
and optimal allocation of available funds across current consumption and future uses requires
the left-hand inequality holds as an equality if the consumer has positive assets (is lending), and the right-hand inequality sign holds with equality if the consumer borrows (has negative assets). If the lending and borrowing rates are not the same, it can be optimal for the Euler condition to be slack.
When the pattern of interest rates and available resources is such as to imply that this is the case, the consumer is liquidity constrained.
As mentioned, current and future funds available for allocation to the continuous variables C and A depend through the budget constraint on whether the durable is purchased and, if so, on whether current or future funds are used to pay for it. Figure 1 displays this dependence graphically.
The horizontal axis of the figure measures amounts of current cash-on-hand W , and the vertical axis measures amounts of funds Y that will be available in the future. If the durable is not purchased, then the consumer under consideration optimally chooses to lend some of the current funds at rate r a if Y < (1 + r a ) W , and to borrow against some of the future funds at rate r b if Y > (1 + r b ) W . When the intertemporal pattern of the consumer's resources falls in the cone from the origin between these two lines, the optimal constrained consumption pattern simply coincides with available resources and, if the durable is not purchased, utility only accrues from C = W and A = Y .
The other lines plotted in the figure, whose slopes also coincide with the intertemporal rates of transformation associated with positive and negative assets, identify cones originating from P 1 on the vertical axis and from P 0 on the horizontal axis. If the consumer purchases the durable good on a credit basis, then the levels of C and A coincide with the amount of current and residual future funds if these lie within the cone originating from P 1 , and reflect optimal borrowing or lending choices if they lie outside of it. It is similarly easy to characterize the implications for C and A of a decision to purchase the durable on a cash basis, referring to the cone originating from P 0 on the horizontal axis of the figure.
In order to establish optimality of cash, credit or no purchase, the utility levels achieved in those cases need to be compared with each other. The three utility levels depend univocally on the parameters of the problem (resources and prices) through the intertemporal allocation choices determined by slack Euler conditions like (5). Hence, such comparisons are conceptually easy and, as mentioned, they could be performed numerically for much more general preference specifications than that proposed in (4). One might for example allow for discounting of future utility, or for non-homothetic utility. Such generalizations would imply more complex relationships than those represented in Figure 1 , where the borrowing, lending, and liquidity-constrained ranges would in general be delimited by non-linear upward-sloping lines. The qualitative character of the solution, however, does not depend on such details and, because of the discrete nature of the optimization problem, formal quantitative representations are already quite complex and intriguing for the simple objective function.
Character of the solution
We proceed to characterize the solution of the problem (4) with respect to durable purchase choices, in terms of indifference conditions between purchase and no-purchase choices. As is intuitive, and apparent in figures we discuss below, the current and future funds endowments that make the consumer indifferent to purchasing or not purchasing the durable identify a (weakly) downwardsloping locus in a figure like Figure 1 : since the marginal utility of C and A is decreasing, the consumer needs to be rich enough (in terms of current and/or future funds) before the choice of diverting some of his or her purchasing power from C and A to the durable (which affords a given utility level k) becomes attractive. The endowment structures that make consumers indifferent to purchasing the good can never lie on an upward-sloping locus in the (W, Y ) space. 4 Also intuitively, among consumers who do purchase the durable indifference between cash or credit purchase (use of current or future funds) is depicted by an upward-sloping locus in a figure like Figure 1 : consumers need to be relatively well endowed with future funds for a credit purchase to be preferable. The shape of such loci depends in interesting ways on the relationship between the borrowing and lending rates on the one hand, and on the cash and credit price of the good on the other.
To organize the derivation of such indifference loci and to offer some intuition for their shape, it will be helpful to refer to 
Computing the purchase-indifference locus
For example, if the consumer's endowment falls in region X, optimal assets are positive regardless of whether the durable good is purchased on a cash basis, or on credit, or not at all. It is then straightforward (if a little cumbersome) to characterize the optimal purchase decision. If the durable good is not purchased, then current consumption is arg max
while a cash purchase reduces current consumption to arg max
and affords additional utility k. The choice is a matter of indifference for the consumer when
a quadratic equation in P 0 and W + Y/ (1 + r a ), the present value of funds discounted at the lending rate. The left-hand side of (6) is larger than the right-hand side (to imply that cash purchase is preferable to no purchase) if
namely if the consumer's endowment of current and future resources lies to the north-east of a downward sloping line in region X. It remains to be checked whether credit purchase might in turn be preferable to cash or no purchase. Quite intuitively, however, credit purchase cannot be strictly optimal for the consumer at any point in region X, where assets are positive regardless of whether and how the durable is purchased. In fact, when assets are positive, use of future rather than current funds can never increase the amount of future purchasing power A for any choice of C, and hence utility, since
as long as P 1 ≥ (1 + r a ) P 0 as assumed in (3).
Symmetric reasoning is applicable in region I, where assets are negative regardless of whether and how the durable is purchased. In that region, credit purchase is always at least weakly preferable to cash purchase, and preferable to no purchase if P 0 , but such low wealth levels would imply negative current consumption in the relevant region:
of intertemporal resources would affect their choice of whether to purchase or not. When r a < r b , conversely, the indifference locus is a more steeply declining line in region I than in region X, and becomes interestingly nonlinear when the consumer's endowment lies outside of those regions.
Characterization of the purchase decision is also quite straightforward when the (W, Y ) endowment of purchasing power lies in Region IV, i.e., within all three of the cones plotted in Figure 1 .
When the consumer has zero assets regardless of whether and how the good is purchased, a cash purchase is preferable to no purchase if
i.e. if
and credit purchase is preferable to no purchase if
The parameters may be such that these conditions are automatically satisfied for all endowment patterns in region IV. The horizontal and vertical coordinates of all points in that region, in fact, are larger than those of the intersection point of the flatter boundary of the cone originating from P 1 on the vertical axis with the steeper boundary of the cone originating from P 0 on the horizontal axis, i.e., the solution of
on the horizontal axis and
If the right-hand sides of (9) and (10) are larger than those of (11) and (12), then purchase of the durable is always optimal in region IV. Otherwise, the purchase-indifference locus goes through that region, where it consists of a vertical and horizontal segment.
To complete the characterization of optimal choices in region IV, note that for a consumer who always has zero assets credit purchase is preferable to cash purchase if
i.e., if Y/W > P 1 /P 0 . Thus, any portion of the upward-sloping cash/credit purchase indifference locus that lies in region IV is a straight line segment, with slope given by the installment plan's internal interest factor. We have already shown that all points in region I (X) lie above (below) that locus; we will discuss its shape in other regions of the (W, Y ) plane in Section 2.3 below.
Indifference conditions in regions II, III, and V-IX, where purchasing the durable good is always associated with a discrete change in the consumer's asset position, can be derived by much the same reasoning as that applied to the regions-considered above-where assets are positive, negative, or zero regardless of purchase decisions. In all cases, indifference to purchase is characterized by comparisons of expressions in the form of (6), when the consumer smooths consumption by either borrowing or lending, or like (8), when the consumer is liquidity constrained.
Our functional form assumptions imply that all such indifference conditions define quadratic equations in the (W, Y ) plane. Any modification would substantially complicate analytic solution.
For example, applying a discount factor β 6 = 1 to utility accruing from future purchasing power A would require solution of equations of order 1+β, rather than of quadratic equations. This and other extensions would not alter the qualitative character of the consumer's choices, and could in principle be studied by numerical methods. Even in our simple case, however, derivation and description of the solution are considerably complicated by the need to consider all the possible interactions between the discrete decision to purchase the durable good and the (also discrete) changes in the budget set implied by the possibility of switching from positive to negative asset positions, or vice versa, when a credit or cash purchase alters the intertemporal pattern of residual funds.
In our problem, in fact, the durable purchase has discrete implications not only for the utility function but also for the budget constraint, since the timing of installment payments is fixed rather than a matter of choice (as would be the case if, instead, the consumer could choose the downpayment as a continuous variable, and effectively borrow any portion of the purchase price from the seller of the durable good). This feature captures important elements of reality, since not only the rate of interest but also the structure of installments is severely limited in most durable-good purchases, but has complex implications for optimal behavior. For example, the possibility that consumers who would have positive assets when the durable is not purchased may buy the durable on credit and carry a larger amount of positive assets into the next period needs to be considered.
It may indeed be optimal, if not very intuitive, for consumers to do so: this is the case when the intertemporal endowment structure is such that the (discrete) first-period consumption compression implied by a cash purchase would yield lower utility than a smaller consumption decline in the first period, smoothed intertemporally by a larger positive asset position, and payment of the good on a credit basis. We discuss solution methods in the Appendix, where we characterize in closed form the subset of the (W, Y ) space where cash purchase is preferable to no purchase, and that where credit purchase is preferable to no purchase. The intersection of these sets includes all intertemporal endowment patterns that make purchase optimal.
The cash-credit indifference locus
To complete characterization of the solution, the set of (W, Y ) points for which purchase is preferable to no-purchase can be further partitioned according to whether cash or credit payment is optimal.
The boundary of these subsets is an (upward-sloping) locus of points such that the choice of cash or credit terms is a matter of indifference. We have already characterized this locus in region IV,
where the consumer has no assets in all cases and, quite intuitively, prefers credit to cash purchase when Y/W > P 1 /P 0 , i.e. when the financing terms of the durable purchase offer an attractive intertemporal rate of transformation for the assumed logarithmic specification of preferences. As mentioned above, in other regions (where the purchase is associated with a change in the consumer's asset position) complex considerations are relevant to the choice of whether to purchase on a cash or credit basis. We report in the Appendix the exact solution for the cash/credit indifference locus in all regions, which is continuous with slope lower than 1 + r b and larger than 1 + r a . Intuitively, in all regions where the purchase implies a qualitative change in the consumer's asset position (which can be positive, negative, or zero) the slope of the cash-credit indifference locus is a weighted average of the applicable intertemporal marginal rates of substitution, which all lie between 1 + r a and 1 + r b .
asset position.
If k is small, the purchase-indifference locus goes through region IV, where it has a horizontal and a vertical segment. In general, the nonlinearity of the purchase-indifference locus becomes more pronounced as the consumer's imperfect access to borrowing and lending opportunities becomes more relevant to the purchase decision. Intuitively, the indifference locus tends to become (and is, in region IV) horizontal when the consumer is liquidity constrained, because when future resources are too low to make a credit purchase appealing (and financial markets are not accessed) then an increase of current resources does not make such a purchase any more desirable. For a given degree of financial market imperfection, as represented by the difference between r b and r a in the model, the relevance of financial market access for durable purchase decisions depends on k.
Symmetrically, for a given k the nonlinearity of the purchase indifference frontier depends on the relationship between r b and r a . This is illustrated in Figure 4 , where we plot purchase-indifference loci for increasingly large values of r b , keeping k, r a , and P 0 constant, and varying P 1 so that the internal rate of return of the installment-payment plan is always equal to the average of the borrowing and lending rates in the financial market (P 1 /P 0 = 1 + (r a + r b )/2). The straight downward sloping line in the figure represents the case of perfect financial markets, i.e., r a = r b which is equal to the internal rate of return of the installment plan. We do not plot the cones defining liquidity-constrained regions in the figure. It is not difficult to see, however, that regions where assets are zero (contingent on one or more of the possible choices open to the consumer) become larger as financial market access becomes more difficult. In the figure, financing terms for durable-good purchase become relatively more favorable compared to unconditional loan rates, and the nonlinear character of the consumer's choices becomes more and more pronounced.
Additional qualitative features of the solution are illustrated in Figure 5 , where for a given k we keep P 0 , r a and r b constant but vary P 1 . Not surprisingly, as P 1 increases the purchase-indifference locus shifts outward, i.e., the consumer needs to be richer in order to find it optimal to purchase the durable good. Of course, this is more pronounced for configurations of the endowment that are relatively tilted towards the future: any change of the delayed-payment terms for the good (as long as the internal rate is larger than r a ) is irrelevant for consumers who have positive assets and buy the durable with cash, while consumers who are liquidity constrained or borrow can be induced to buy the good by a better financing deal.
Implications for dealer pricing of financial terms
The simple qualitative insights outlined in the introduction, and the more precise quantitative perspective offered by our modeling approach, can be brought to bear on various aspects of reality and of the data available to us.
Our formal, if simplified, characterization of consumer choices makes it possible to explore incentives by dealers to subsidize (or mark-up) their consumers' financing rates. We consider a dealer who has a specific durable good available for sale, normalize marginal cost to zero with no loss of generality, and define the objective of the dealer's pricing decisions as follows:
( 1 3 ) where D 0 (P 0 , P 1 ) is the quantity purchased on a cash basis at price P 0 , and D 1 (P 0 , P 1 ) is the quantity purchased on a credit basis. For each customer who purchases the good on credit, the dealer receives from the bank the customer's installment payment P 1 , discounted at rate r f . In the model, as in reality, the bank handles the financial side of the durable purchase transaction, and the dealer faces no default risk.
Suppose the dealer is faced by a population of potential customers that behave like the one characterized in the previous section, and let their current and future financial resources be distributed according to the bivariate density function f (W, Y ). Let Y = χ(W ; P 0 , P 1 , k, r a , r b ) denote the upward-sloping cash-credit indifference locus of Figure 3 , and let Y = π(W ; P 0 , P 1 , k, r a , r b ) denote the downward-sloping line of indifference between purchasing and not purchasing the good in that and the other figures of the previous section. As shown above, the future-resource level Y identified by each of these loci depends on current resources W , as well as on the cash and credit prices and on the specification of tastes (parameterized by k in the model) and of the financial market environment (parameterized by r a and r b ).
Let ω denote the current-resource coordinate of the two schedules' intersection point, implicitly defined by
Then, the quantity sold on a cash basis can be expressed as an integral over the appropriate region of the previous section's figures:
Similarly, the quantity sold on credit is given by:
The model features three distinct interest rates, r a < r f < r b . Since "the bank" (or financial sector) is the counterpart of the consumers' deposit and borrowing relationships, the wedges r f −r a > 0 and r b − r a > 0 reflect intermediation costs and non-repayment risk, which may be left unmodeled for this paper's purposes. The wedge r b − r f > 0 between the interest rates charged by the bank on unrestrained consumer borrowing and on durable good installment payments reflects differential transaction costs and repayment behavior, through the selection effects outlined in the Introduction.
If the cash and credit prices are related according to P 1 = (1 + r f ) P 0 , then the dealer's revenues are not affected by the proportion of cash and credit sales. Besides choosing the overall level of the item's price, however, the dealer can also choose to set the installment price as a different ratio of the cash price. In fact, it will be generally optimal for the dealer to do so, and exploit the opportunity to price-discriminate among customers. As long as
in fact, different sets of consumers are attracted by cash and credit purchases. Hence, a dealer faced with a population of potential customers that is heterogeneous across the two dimensions of the figures above (current and future purchasing power) should in general find it optimal to charge different prices to the subsets of that population that are attracted by cash and credit purchase terms.
The dealer's first-order conditions,
and µ ∂R(P 0, P 1 )
can be rearranged to obtain two equations in the own-and cross-price elasticities of cash and credit demand,
where ε 0,P 0 denotes the elasticity of the cash quantity with respect to the cash price, and the other elasticities are defined similarly. Demand elasticities depend on the shape of the bivariate distribution of current and future purchasing power in the population, and on the wedge between borrowing and lending rates. In general, they are different across the two groups, and so are the optimal present-value prices charged by the dealer.
In order to characterize such relationships more precisely and discuss how they may bear on available empirical information, the relevant mechanisms can be illustrated with numerical computations based on a simple parameterized model. We suppose that the population's distribution of current and future resources is well approximated by a bivariate normal distribution over the relevant region (this distribution attaches positive probability to negative levels of W and Y , which however are irrelevant because they can never be associated with purchase decisions). We can then compute numerical counterparts to the demand expressions (14) and (15) for every pricing choice by the dealer, and determine the optimal one by numerically integrating the dealer's objective function (13) and performing a grid search over the relevant region of P 0 and P 1 (1 + r a ≤
each set of parameter values. The algorithm also computes numerical counterparts of the first order conditions (16) and (17), and checks that they are satisfied at the maximum identified by the grid-search procedure.
Numerical solution of the dealer's optimization problem offers useful insights into the relationship between the market's structure and incentives to engage in price discrimination across groups of customers who are more or less inclined to use current rather than future resources. Of course, if it were the case that r a = r b = r f =r then the terms of durable-good financing deals would be unable to discriminate among customers. In the face of this perfect-financial-markets configuration, if the dealer offered favorable financing terms (P 1 /P 0 < 1 +r) then all customers would take advantage of them, and the dealer's interest rate subsidy would be equivalent to a lower price. Even less interestingly, if the dealer tried to charge his credit customers more than the market interest rate (P 1 /P 0 > 1 +r) then no consumer would accept such unfavorable terms, and those who prefer to devote future resources to the durable purchase would simply borrow on the market and pay cash.
Quite intuitively, the scope for dealer price discrimination increases with the spread between the lending and borrowing rates on the financial market. Figure 6 reports the results of a sequence of numerical experiments where the spread r b − r a between consumers' borrowing and lending rates (on the horizontal axis) increases, keeping such rates symmetrically above and below a given bank durable financing rate r f . On the vertical axis, the Figure reports the ratio of the dealer's revenuemaximizing credit and cash prices. Since this is lower than 1+ r f , the dealer pays part of the interest charged by the bank. 6 In Figure 6 , larger bid-ask spreads in the financial market are associated with more substantial subsidization of consumer credit rates by dealers, who are better able to discriminate among their customers (adjusting both P 0 and P 1 ) when a larger proportion of them is liquidity constrained.
This result is intuitive, but not obvious, and robust to other parameter configurations. We have also experimented with other perturbations of the financial market's structural feature. An intuitive insight is illustrated in Figure 7 : as r f increases while r b and r a remain constant, the dealer becomes increasingly less inclined to subsidize customers' interest charges. It is not difficult to see why, since any given financing rate entails larger subsidies on the part of the dealer. We see in the
Figure that the relationship is not linear, and the pass-through from bank rates into dealer financing terms is less than one for one. In reality, the degree of financial market imperfection works through both of the channels illustrated in Figures 6 and 7 , and the resulting relationship between various liquidity-constraint indicators and the incidence of dealer-subsidized credit may be quite complex. A prediction of the model, however, is that dealer-subsidized credit should be more prevalent in market segments where large interest rate spreads imply strong segmentation of the potential customer population. Of course, the character of the distribution of current and future resources across the customer population also affects the scope for price discrimination (in the limit case of no variation across the population in the relevant respects, the dealer could not possibly discriminate among them). Numerical experimentation confirms that, indeed, the spread and correlation parameters of the distribution play an important, if quite complex role in determining the difference between the dealer's financing terms and the bank's financing rate for given values of the latter, of r b , and of r a .
Empirical evidence
In the Italian markets from which our data set is drawn, as in the model, dealers can choose to absorb interest payments and offer attractive financial terms to those among their customers who are inclined to purchase on credit. The installment-purchase data available to us, and already analyzed above, contain information on the characteristics of both the individual and of the good purchased (but no information as to the identity of the dealer), as well as an indication of whether the dealer pays interest, or not. In the latter case, financial charges can be computed as the internal rate of return of the consumers' repayment obligations. When dealers pay all interest, the banks' interest charges are not observable. In practice, and presumably as a reflection of institutional details, dealers almost always do offer "zero" interest rates when they subsidize their customers' credit purchases. Very few (less than 1.5%) of the contracts in the sample see dealers paying only a portion of the bank's interest charges, and most (74%) of such contracts relate to motorcycle purchases. We decided to drop all partially subsidized installment plans from the sample, and analyze the likelihood of complete subsidization. To model this discrete rather than continuous variation in interest subsidies, we run semi-structural probit models, aiming to predict the probability that the dealer subsidizes credit:
the left-hand side variable of the probit regressions reported below takes value one when the dealer pays the installment plan's financial charges, zero when the consumer pays them.
In our theoretical model, incentives for dealers to subsidize installment payment plans depend in complex ways on the distribution of potential customers' current and future purchasing power, and on the structure of their lending and borrowing opportunities. In preliminary regressions we found that the likelihood of a given contract receiving a dealer subsidy is empirically related to all contract and most customer characteristics. The empirical association of dealer-subsidized installment plans with the latter (such as age, marital status, and especially income) cannot be given a structural interpretation, however. While financial institutions do reserve the right to refuse credit to individual consumers on the basis of the information reported on the application form, dealers are unable to price-discriminate across individuals when, as is the case in the reality from which our data are drawn, the terms of installment payment plans for small durable purchases are posted along with the cash price on the dealer's premises. Hence, the empirical relevance of individual characteristics presumably reflects selection of the overall distribution of such characteristics into the subset of installment purchases, within each good category, that dealers choose to subsidize.
In Tables 2 and 3 we report the results of two types of semi-structural probit regressions, focusing on variation of some relevant variables at the regional level as an exogenous shifter. We report results on subsamples by item purchased. Pooled regressions yielded much worse results, indicating that focusing on homogeneous groups of observations does improve the fit of theory and data. Even within groups, however, the data are very imperfectly represented by the stylized model proposed and solved above. For example, more or less luxurious items within a given category are certainly characterized by different willingness-to-pay parameters (represented by k in the model-see Figure 3). In general, this affects a dealer's incentive to price discriminate for given values of other parameters, and can make it difficult or impossible to detect their effect. We address this problem controlling for observable characteristics of each installment plan, such as the amount of the loan.
Even though the coefficients of such variables have no structural interpretation, controlling for them can highlight the relationship between financial market imperfections and price discrimination incentives illustrated in Figure 6 and 7. Accordingly, the probit specification includes demographics, contract characteristics and time dummies. The regressions reported in Table 2 make no attempt to control for the income distribution, but use all the Findomestic data, and can exploit time variation in interest rates across the years 1996-1998. Conversely, the regression reported in Table 3 controls for income growth at the regional level over the 1995-98 period, but is restricted to the 1996 cross-section.
The variables of structural interest in Table 2 are meant to capture the effect shown in Figures 6 and 7. As illustrated in Figure 6 , a larger spread between borrowing and lending rates is predicted by the model to lead to more subsidization by dealers. Spreads between bank lending and deposit rates are computed on the basis of time-series data disaggregated across regions (see the Table for source and definitions). While available rates are not directly comparable to the consumer credit interest rates observed in our data set, spreads between them should be qualitatively related to relevant variation in financial-market development across regions and over time. We also know (see Figure 7 ) that higher financial charges reduce the dealer's incentive to subsidize installment purchases. The rate charged on installment purchases, r f , is only observable in our data set for observations where the customer pays. For observations where dealers pay interest, we impute the (unobservable) financial charge on the basis of regressions of the type reported in Table 1 . In doing so, of course, we neglect the possibility that contracts are selected into the subsidized subsample on the basis of variation in the underlying rate charged by the financial institution (r f in the model).
Such selection, however, has in principle ambiguous effects on the measurement of the effects of interest.
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Our modeling perspective predicts that, ceteris paribus, larger interest rate spreads on the financial market should increase dealers' propensity to absorb their customers' installment-credit financial charges, while higher financial charges should have the opposite effect. This is borne out by the data for white goods, telephony, household appliances, and brown goods (consumer electronics). The interest rate differential is significant only for the latter two categories, but since these are the most numerous and arguably most homogenous groups in the data set, the result do offer empirical support for the theory. Besides variables meant to capture the structural effects of Figures 6 and 7, many others have highly significant marginal effects, and may satisfactorily control for heterogeneity of item characteristics within each of the broad categories (larger loans are more likely to be subsidized by the dealer) and of credit-transaction details (loan duration, insurance against income loss, whether installment payments are charged directly to a bank account, and the existence of a data link between the dealer and the credit provider). Some individual characteristics are also signifi-cant, presumably reflecting their prevalence in customer populations whose borrowing is optimally subsidized by price-discriminating dealers: older customers, singles, tenants, and mortgage holders are less likely to receive dealer interest subsidies. Time dummies are also included (and significant) as controls for other, non-structural sources of heterogeneity. We do not report them in the table, but it may be worth mentioning that no overall trends in the incidence of dealer-subsidized credit are apparent: for example, while installment-credit purchases of "brown" goods are increasingly subsidized over time, the opposite is the case for "telephony" items.
It is also interesting to seek empirical implementation of the model's predictions as to the role of future and current income distribution in determining price-discrimination incentives. The available sample of installment contracts only includes individuals who do decide to purchase a durable item, and to do so on an installment-credit basis. Since the distribution of all actual and potential customers is relevant in the model, we need to use a representative sample in order to capture the relevant effects. A suitable measure of income growth at the regional level (see the notes to Merging it into the first complete yearly cross-section of contracts in our data set, and estimating the probit model reported in Table 3 , we find that current and prospective income growth variation across regions (computed from 1995-98 panel data) does play a significant role in determining the likelihood of dealer-subsidized credit in 1996. The sign of this variable's marginal effect cannot be readily interpreted, because the characteristics of the income-distribution time pattern facing dealers affects their price-discrimination incentives in complex and nonlinear ways.
Still, the empirical relevance of our modeling perspective is supported by its significance, and by the fact that the structurally interesting variables introduced in Table 2 survive its inclusion. 9 In Table   3 , especially for the more numerous and homogenous subsamples, the interest rate on installment payments still tends to have a negative and significant effect on dealers' propensity to absorb financial charges, while the interest rate spread proxy is less significant than in Table 2 's repeated cross-section data set.
Concluding comments
We have motivated, proposed, and solved a model of interrelated purchase and borrowing decisions when, on the one hand, wedges between borrowing and lending rates in the financial market make consumers' willingness to pay depend on the relative as well as the absolute size of current and future funds; and, on the other hand, installment-payment plans towards purchase of a specific item is available at relatively favorable rates. Further, we have rationalized in terms of price-discrimination incentives the behavior of dealers who choose to bear the financial cost of their customers' credit purchases. Since wedges between borrowing and lending rates segment the population of potential customers into groups who are more or less inclined to borrow, any relationship between such inclinations and the overall willingness to pay induces dealers endowed with monopoly power to charge different present-value prices to the two groups.
While the model proposed is very simple, its closed-form solution and numerical experiments offer intriguing insights into subtle aspects of real-life market interactions. Interest in the phenomena we identify and model may go beyond the specific application to purchase-conditional borrowing, in that they offer formal analysis of (and empirical support for) price-discriminating behavior. Under shelter of monopoly power, sellers do often sell identical items at different prices to self-selected pools of customers. Such behavior, however, is typically quite difficult to characterise precisely and pin down empirically.
Empirical analysis of a rich set of installment-credit and personal-loan data offers considerable support for the assumptions and implications of the proposed theoretical perspective. In particular,
we have offered some evidence that heterogeneity across geographic, market-segment, and time dimensions of the structure of borrowing, lending, and installment-plan interest rates has non-trivial implications for the incidence of dealer-subsidized credit in our data.
Such heterogeneity is taken as exogenous in our work, but may be endogenous to higher-level economic interactions. In the reality we model and study empirically, imperfections of the market for unconditional credit increase the scope for consumer-credit dealer subsidies. Competition among dealers, and among banks and specialized credit institutions, can in principle play a very important role in determining the scope of financial market imperfections and their incidence on different consumer groups. Aggregate financial market development indicators might hide important interactions between more detailed imperfections in unconditional and conditional credit markets, and the modeling perspective we propose may also have interesting implications for the pattern of durable and nondurable expenditure by individual consumers. For example, consumers with fast-increasing income patterns may not find it optimal to borrow in order to finance current nondurable consumption (especially when such borrowing is expensive and/or severely constrained). They should, however, be inclined to tilt their consumption bundles towards the kinds of durable goods that feature favorable financing arrangements. The resulting interaction between durable stocks and expenditure flows on the one hand, and financial market imperfections on the other, appears interestingly different from that featured in Alessie, Devereux, Weber (1997) and other related contributions. It might be possible in further work to study such phenomena combining detailed information on the characteristics of customer who do apply for credit (and may or may not be offered a subsidy by dealers) with the information on financial market access and durable expenditure patterns available in representative data sets, such as the Bank of Italy survey studied here and by Alessie, Hochguertel, Weber (2001) and Bertola, Guiso, Pistaferri (2001) .
Appendices

A Exact solution: purchase indifference
In this Appendix we list algebraic formulae defining the combinations of current and future resources that make a consumer indifferent between purchasing or not purchasing the durable good. We omit details of the derivation, which are in general quite similar to those discussed in the text for regions I, IV, X and always lead to quadratic equations. The sign of the root in the solution is always uniquely determined by considering restrictions on the possible values of W and Y in each of the regions. Again taking such restrictions into account, the slope of the indifference locus can be shown to be weakly negative in all regions considered here. The indifference locus is continuous at the boundaries of the regions: values at all boundary points are reported in Tables at the end of this Appendix section. It is also continuously differentiable, unless indifference between cash and credit purchase also happens to obtain when a boundary is crossed by the purchase-indifference locus.
A.1 Region II
As is clear from inspection of Figure 2 , in this region the consumer has no assets (is liquidity-constrained)
if the durable good is purchased on credit, and has negative assets (borrows) otherwise.
The endowments that make the consumer indifferent between a cash purchase and no purchase lie on the locus:
The endowments that make the consumer indifferent between a credit purchase and no purchase lie on the locus:
A.2 Region III
The asset position of the consumer depending on whether the durable is purchased and, if so, on a cash or credit basis can again be inferred easily from Figure 2 in this and all other regions. The endowments that make the consumer indifferent between a cash purchase and no purchase lie on the locus:
and those that generate indifference towards a credit purchase are defined by
A.3 Region V
The endowments in this region that make the consumer indifferent to purchasing the good with cash are described by the same relationship as in Region I or II. Indifference to credit purchase occurs when 1 + r a ) .
A.4 Region VI
The endowments in this region that make the consumer indifferent to purchasing the good with cash are described by the same relationship as in Region III.
A.5 Region VII
The endowments in this region that make the consumer indifferent to purchasing the good with cash are described by the same relationship as in Region IV. The endowments in this region that make the consumer indifferent to purchasing the good with credit are described by the same relationship as in Region VI.
A.6 Region VIII
A.7 Region IX
The endowments in this region that make the consumer indifferent to purchasing the good with credit are described by the same relationship as in Region VIII.
A.8 Region X
A.9 Continuity
The following tables report the values of the indifference locus at all points where it crosses the boundaries of two regions. In all cases, the value is the same whether it is computed with the above analytic expressions for either one of the regions. The first table reports the intersection points for the cash purchase-no purchase indifference locus. The second table reports the intersection points for the credit purchase-no purchase indifference locus. Region II-III Region II-VI
Region III-VI
Region V-VI
Region VII-IX P 0
Region VIII-IX
Region IX-X 
Region III-IV
4(e k −1)(1+rb)(1+ra)+e k (rb−ra) 2
Region VI-VIII
Region VII-IX 
B Exact solution: cash-credit indifference
In this Appendix we list algebraic formulae defining the combinations of current and future resources that make a consumer indifferent between purchasing the durable good with cash or with installment credit.
Recall from the discussion in the text that cash purchase is never optimal in region I whereas credit purchase cannot be optimal in region X. We omit details of the derivation, which are in general quite similar to those discussed in the text for region IV. The sign of the root in the solution is always uniquely determined by considering that the cash-credit indifference locus has to be upward sloping.
This can be shown by an argument similar to the one used to prove the weakly negative slope of the purchase indifference locus. Suppose the cash-credit indifference locus were negatively sloped. Then it would separate the W − Y space in two regions one of which would be further away from the origin than the other. i) Imagine a pair (W 0 , Y 0 ) for which it is optimal to purchase the durable with cash. Then the pair must lie above the negatively sloped frontier. Otherwise, a sufficiently large increase of present resources W induces a change from cash to credit purchase. This, however can never be optimal. Hence, the region where cash purchase is optimal must be the region further away from the region.
ii) Imagine a pair (W 0 , Y 0 ) for which it is optimal to purchase the durable on credit. Then the pair must lie above the negatively sloped frontier. Otherwise, it would be possible that an increase of future resources Y induces a change of credit to cash purchase. This, however, can never be optimal. Now, i) implies that in the region above the cash-credit indifference locus cash purchase is optimal, and ii) implies that in this region credit purchase is optimal. By contradiction, the cash-credit indifference locus cannot be downward sloping.
The indifference locus is continuous and continuously differentiable at the boundaries of the regions. Its values at all boundary points are reported in a Table at the end of this Appendix.
B.1 Region II, III
In Region III the frontier is characterized by indifference between buying the durable cash and borrowing, versus buying the durable credit and depleting assets, i.e.,
B.2 Region V, VI, VIII
In Regions V, VI, and VIII the frontier implies indifference between buying the durable cash and borrowing, versus buying the durable credit and lending. This yields
B.3 Region VII, IX
In Region VII and IX the frontier is characterized by indifference between buying the durable cash and borrowing, versus buying the durable credit and lending, which results in: 
B.4 Continuity
Region VI-IV
Region VII-IV 1997-98-99-2000 , Tav.aD6 (we use the last yearly observation). These indicators are based on sampling of large deposit and lending rates (only deposits over 20 million LIT and loans or lines of credit over 150 million LIT are considered), hence far from comparable in levels to observed consumer lending rates. rf is estimated, at the regional level, from our data base (see text for detail). Quarterly time dummies are also included (not shown). *: (set of) dummy variable(s); reference groups for dummy sets are: no children, single (never married), outright home owner, remote-online technology **: variable dropped because of collinearity. ***: variable dropped because predicts perfectly. Tables 1 and 2 . Standard errors are adjusted for variables varying only across regions. Definition of income growth measure: average, by region (defined as in Table 1 ), of 1998-95 log personal income differences from the 1998 SHIW panel sample. The 1995/1998 SHIW panel component includes 2,669 households. To remove outliers, observations in the top and bottom percentile of the initial and final personal income distributions are excluded from the computation. Definition of financial market variables: see Table 2 .
